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De -centralized Control for Flexible Multi-body Systems 

Local and Global Control 
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Reduced-Order Model-Based 
Controller Desian 
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ROM/RMF Control of Large Flexible Structures 

Flexible Structure 



one filter for each unstable residual mode. 

R M.F. interrupts the control loop around all unstable 
residual modes; R.O.M control input is screened. 

R.M.F. compensates for C.S.I. , insuring system stability. 









Residual modes 
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Residual Mode Filters (RMF) in a 
Distributed Parameter System (DPS 
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LSS Active Control Simulation 

(Ralph Quarh 
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Space Crane Under Small Angle Rotation without Compensation 
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Figure 3 : Flexible Robot Manipulator at Martin Marietta 
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Figure 10 : Hub Position With CSI Compensatio n 
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Testbed Concept Has Thin Facesheet 
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Figure 4. The adaptive, self-tuning RMF. 





Figure 3-1. The structure of the adaptation mechanism 











RDM/RMF with actuator/sensor dynamics 











Modifications For Nonlinear 
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Direct Adaptive Control 







Strain Gage (volts) 
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Decentralized Controller Desian 



yi = Cj n x n + residuals 
Y2 = C2 n x n + residuals 





RMF Compensation for Stable Control 

Residual Mode Filter (RMF) 



x = Ax + Bjuj + B2U2 

yi =C(X 

y 2 = C 2 x 







